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(54) COOLING MECHANISM FOR OPTICAL WRITING UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
writing unit which is a laser writing device housing a 
driver 1C for controlling a semiconductor laser polarizer 
and deflector, the rotation of the deflector and other 
optical parts within a casing and does not exert an 
adverse influence on the optical systems and electronic 
parts by radiating the heat from the driver 1C on a drive 
circuit board or a polygon motor to the outside without 
allowing the heat to remain within the casing. 

SOLUTION: This optical writing device has a laser beam 
source, the polygon mirror 104 which is freely rotatably 
and pivotally supported by deflecting its reflection 
surfaces so as to face the laser beam source, a 
correction lens 106 which is disposed on a main 
scanning optical path of the laser beam emitted from the laser beam source and is deflected 
and scanned on the reflection surfaces of the polygon mirror, and an optical housing 114 
which houses the respective component elements. A control circuit board 1 13 of the polygon 
motor equipped with exothermic parts 1 12 is exposed and arranged on the outer flank of the 
optical housing and the peripheral surface of a radiation duct 1 15 is fixed to the outer flank of 
the optical housing. The exothermic parts on the control circuit board are adapted to come 
into direct contact with the fluid in the radiation duct through a hole, notch or the like 115a 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A laser light source and the polygon mirror which the reflector was made to counter with a 
laser light source, and was supported to revolve free [ rotation ], In the unit [ equipped with the 
correcting lens prepared on the horizontal-scanning optical path of the laser beam by which outgoing 
radiation was carried out from this laser light source, and the deviation scan was carried out in the 
reflector of said polygon mirror, and optical housing which holds each of these components ] write-in 
[ optical ] While carrying out exposure arrangement of the control board of the polygon motor equipped 
with exoergic components at the lateral surface of said optical housing and fixing the peripheral surface 
of a heat dissipation duct to said lateral surface of said optical housing The cooler style of the unit write- 
in [ optical ] characterized by constituting so that the exoergic components on this control board may 
touch the fluid inside a heat dissipation duct directly through a hole, a notch, etc. which were formed in 
this heat dissipation duct peripheral surface. 

[Claim 2] A laser light source and the polygon mirror which the reflector was made to counter with a 
laser light source, and was supported to revolve free [ rotation ], In the unit [ equipped with the 
correcting lens prepared on the horizontal-scanning optical path of the laser beam by which outgoing 
radiation was carried out from this laser light source, and the deviation scan was carried out in the 
reflector of said polygon mirror, and optical housing which holds each of these components ] write-in 
[ optical ] The control board of the polygon motor which fixed the peripheral surface of a heat 
dissipation duct to the lateral surface of said optical housing, and equipped said exoergic component The 
cooler style of the unit write-in [ optical ] characterized by having constituted so that it might fix to the 
wall of a heat dissipation duct and exoergic components might touch the fluid inside a heat dissipation 
duct directly, and connecting between said polygon motors and said control boards with a wire rod. 
[Claim 3] The cooler style of the unit [ according to claim 2 ] write-in [ optical ] characterized by 
constituting so that a notch may be prepared in the lateral surface of said optical housing with which a 
peripheral surface with said heat dissipation duct is fixed and polygon motor bearing can touch the fluid 
in a heat dissipation duct directly through this notch. 

[Claim 4] The cooler style of a unit [ given in claim 2 characterized by using a flexible substrate as a 
means to connect said control board and polygon motor, or any 1 term of 3 ] write-in [ optical ]. 

[Claim 5] Said control board, said wire rod, and said flexible substrate are the cooler style of a unit 
[ given in claims 2 and 3 characterized by being installed in the direction which does not bar the flow of 
the fluid in said heat dissipation duct, or any 1 term of 4 ] write-in [ optical ]. 

[Claim 6] Said control board, said wire rod, and said flexible substrate are the cooler style of a unit 
[ given in claims 2, 3 and 4 characterized by being constituted so that a part or all may be covered with 
covering which does not bar the flow of the fluid in said heat dissipation duct, or any 1 term of 5 ] write- 
in [ optical ]. 

[Claim 7] Said control board, said wire rod, and said flexible substrate are the cooler , style of a unit 
[ given in claims 2, 3 4, and 5 characterized by being stored by Mizouchi who prepared in the wall of 
said duct, or any 1 term of 6 ] write-in [ optical ]. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the cooler style of the laser write-in equipment used as 
write-in optical system in digital-type electrophotography type image formation equipment, such as a 
copying machine, a printer, facsimile apparatus, or these compound machines. 

[ 0002 ] 

[Description of the Prior Art] In digital-type image formation equipment, after performing a necessary 
image processing to the image data which carried out photo electric conversion of the manuscript 
reflected light by CCD, or the image data from a host machine, based on this image data, the laser beam 
from semiconductor laser is irradiated in the reflector of a polygon mirror, a deviation scan is carried 
out, the laser beam which passed through the necessary lens etc. is irradiated on the photo conductor 
charged uniformly beforehand, and an electrostatic latent image is formed. In order to carry out the 
temperature up of this laser write-in equipment (unit write-in [ optical ]) by generation of heat from the 
motor turning around a polygon mirror, and other exoergic components and to bring about various 
faults, the device which cools laser write-in equipment from the former is proposed variously. For 
example, although the heat dissipation duct about laser write-in equipment is indicated by JP, 6-88945, A, 
the former does not pass over the cooling wind which cools only a correcting lens to the thing about the 
piping structure which ventilates, and does not take a cure on the cooling object, especially exoergic 
components other than a correcting lens. Drawing 8 and drawing 9 are drawing of longitudinal section 
of conventional laser write-in equipment (it indicates to JP,10-312146,A), and the schematic drawing 
showing the exhaust air path of the image formation equipment equipped with this laser write-in 
equipment. In the conventional image formation equipment shown in this drawing, the write-in means 
20 has contained configuration members, such as semiconductor laser (un-illustrating) as a laser light 
source, a polariscope 21, the ftheta lens 22, the reflective mirror 23, and a control section (driver IC) 24, 
in a case 25. This case 25 has the top cover 25 1 , after it attaches the configuration member of the write- 
in means 20 in a case 25, it closes up opening of a case by the top cover 251, and it avoids the incidence 
of the light from the outside. This case 25 is laid on the support plate 41 by the side of the body of image 
formation equipment. 

[0003] The polariscope 21 held in a case 25 is supported in the case 25 through the substrate 26. This 
polariscope 21 is a means to deflect the light beam which carried out outgoing radiation from 
semiconductor laser, and consists of a motor (un-illustrating) which is a driving means for rotating the 
polygon mirror 21 1 which is a rotating polygon, and the polygon mirror 211. Moreover, t he driver IC 24 
which controls rotation of a polariscope 2 1 to a substrate 26 is formed in the opposite side with the side 
which formed the polariscope 2 1 . This driver IC 24 is a semiconductor circuit for giving a pulse etc. to 
the motor for rotating the polygon mirror 211, and controlling that rotational frequency. If the rotational 
speed of the polygon mirror 21 1 becomes quick, the calorific value of a driver IC 24 will increase. 
Therefore, the radiator material 27 for radiating heat in the heat generated from a driver IC 24 is 
provided so that it may project out of a case 25. It consists of the heat transfer section 271 with sufficient 
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heat-conduction effectiveness, and a radiator 272 with sufficient heat dissipation effectiveness (for 
example, fin etc.), and this radiator material 27 can radiate heat efficiently in generation of heat of a 
driver IC 24 by forming the heat transfer section 271 in a driver IC 24 directly, and forming a radiator 
272 further, so that it may be located out of a case 25. In addition, in order to make the radiator material 
27 project, opening 42 is formed in the case 25 and the support plate 41 (Maine duct 59 mentioned 
further later). Thus, breaking down the arrangement relation of the various members which it was not 
filled with the heat generated in the driver IC 24 in the case 25, and were prepared in the case 25 is lost 
by arranging the radiator material 27 so that it may project out of a case 25. When a plastic lens is 
especially used as an ftheta lens 22, fluctuation of the property resulting from expansion by heat and a 
fall can be suppressed, the expected function as an optic can be achieved, and good image writing and 
image formation can be performed. Furthermore, since a polariscope 21 and a driver IC 24 can be 
respectively formed in the opposite side of the same substrate 26 and the large amount of protrusions 
from the case 25 of the radiator material 27 can moreover be taken, heat dissipation effectiveness can be 
gathered further. 

[0004] As shown in drawing 9 , the temperature in image formation equipment rises with generation of 
heat by the energization in the heat roller (un-illustrating) used for the heat anchorage device equipped 
in image formation equipment, or a power supply unit 40, the endurance of components falls with this 
heat, or there is a possibility of causing problems, like abnormalities arising in passive circuit elements, 
such as CPU. Therefore, it has the fan 50 who is an exhaust air means to exhaust the air in image 
formation equipment. By actuation of a fan 50, air is once put in from outside the plane [ of image 
formation equipment ] to the inside of a plane, and it has composition which exhausts the air. Here, two 
exhaust air paths are formed as an exhaust air path by the fan 50. The 1st exhaust air path A is an 
exhaust air path which exhausts the air introduced from the 1 st opening 5 1 (the protection-against-dust 
filter is prepared although it is open for free passage to outside the plane [ of image formation 
equipment ] and not being illustrated) by the side of the side face of a power supply unit 40 by the inside 
of a power supply unit 40, and exhausts a vertical duct 52 by through and the fan 50 first. Moreover, the 
2nd exhaust air [ 2nd ] path B is an exhaust air path which introduces into the Maine duct 59 the air 
introduced from the 2nd opening 53 prepared in the edge (upstream in the feed direction) of a sheet 
paper cassette 15 through openings 54, 55, and 58, and exhausts it by the fan 50. Thus, since the air in 
image formation equipment is exhausted by the fan 50, the temperature rise by the heat from an 
anchorage device or the heat by the energization in a power supply unit 40 can be suppressed. 

[0005] Although the radiator material 27 for radiating heat in the heat generated in a driver IC 24 was 
formed in this conventional example so that it might project out of a case 25, he is trying to establish 
further this location made to project in the way of the 2nd exhaust air path B. In order to form the 
support plate 41 in the top face of the Maine duct 59 which is specifically a part of 2nd exhaust air path 
B in order to support a case 25, and to make the radiator material 27 project, opening 42 is formed in the 
case 25 and the support plate 41, and the Maine duct 59. By this, the radiator material 27 projected from 
the case 25 will be arranged in the Maine duct 59, and will project on the way of the 2nd exhaust air 
path B. Thus, the anchorage device and power supply unit 40 which are not illustrated are cooled, in 
order to suppress the temperature rise of image formation equipment, exhaust air by the fan 50 who had 
from the former can be used for heat dissipation of the heat generated in a driver IC 24, and heat 
dissipation by the forced convection by the fan 50 can be performed, and heat can be made low cost- 
ization to be not only realizable, but to radiate more efficiently by constituting as compared with a free 
convection. 

[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the cooler style of the laser write-in 
equipment in the above-mentioned conventional image formation equipment, in case generation of heat 
from a driver IC 24 is transmitted from the heat transfer section 271 to a radiator 272, there is a loss, the 
air in a case 25 is warmed previously, without all the heat generated in the driver IC 24 radiating heat, 
and the situation of having a bad influence on a plastic lens, electronic parts, etc. can be considered. 
Moreover, although it is most which is depended on generation of heat of a driver IC-24 among the 



http://www4 . ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



12/3/05 




JP, 2001-337291, A [DETAILED DESCRIPTION] 



Page 3 of 6 



causes of the temperature rise in a case 25, it is exoergic also by bearing of a polygon motor. Therefore, 
it is possible to warm the air in a case 25 previously, without a part of heat generated within the case 25 
as it is the conventional approach radiating heat. Moreover, since the heat transfer section 271 and a 
radiator 272 are installed in the Maine duct 59 in the location of arbitration, the heat transfer section 271 
and a radiator 272 serve as a failure of the flow of the wind in the Maine duct 59, and serve as hindrance 
of heat dissipation of other parts (fixing etc.). This invention is made in view of the above, and 
generation of heat from the driver IC and polygon motor on the drive circuit board is not made to remain 
in a case with an easy configuration in the laser write-in equipment which held in the case the optic of 
the driver IC which controls rotation of semiconductor laser, a polariscope, and a polariscope, and 
others, but it aims at offering the unit write-in [ optical ] which does not do a bad influence to optical 
system and electronic parts. 

[0007] 

[Means for Solving the Problem] The polygon mirror which invention of claim 1 made the laser light 
source and the reflector counter with a laser light source, and was supported to revolve free [ rotation ] 
in order to solve the above-mentioned technical problem. In the unit [ equipped with the correcting lens 
prepared on the horizontal-scanning optical path of the laser beam by which outgoing radiation was 
carried out from this laser light source, and the deviation scan was carried out in the reflector of said 
polygon mirror, and optical housing which holds each of these components ] write-in [ optical ] While 
carrying out exposure arrangement of the control board of the polygon motor equipped with exoergic 
components at the lateral surface of said optical housing and fixing the peripheral surface of a heat 
dissipation duct to said lateral surface of said optical housing It is characterized by constituting so that 
the exoergic components on this control board may touch the fluid inside a heat dissipation duct directly 
through a hole, a notch, etc. which were formed in this heat dissipation duct peripheral surface. The 
polygon mirror which invention of claim 2 made the laser light source and the reflector counter with a 
laser light source, and was supported to revolve free [ rotation ], In the unit [ equipped with the 
correcting lens prepared on the horizontal-scanning optical path of the laser beam by which outgoing 
radiation was carried out from this laser light source, and the deviation scan was carried out in the 
reflector of said polygon mirror, and optical housing which holds each of these components ] write-in 
[ optical ] The control board of the polygon motor which fixed the peripheral surface of a heat 
dissipation duct to the lateral surface of said optical housing, and equipped said exoergic component It 
constitutes so that it may fix to the wall of a heat dissipation duct and exoergic components may touch 
the fluid inside a heat dissipation duct directly, and it is characterized by connecting between said 
polygon motors and said control boards with a wire rod. Invention of claim 3 prepares a notch in the 
lateral surface of said optical housing with which a peripheral surface with said heat dissipation duct is 
fixed, and is characterized by constituting so that polygon motor bearing can touch the fluid in a heat 
dissipation duct directly through this notch. Invention of claim 4 is characterized by using a flexible 
substrate as a means to connect said control board and polygon motor. It is the cooler style of a unit 
[ given in claims 2 and 3 to which invention of claim 5 is characterized by installing said control board, 
said wire rod, and said flexible substrate in the direction which does not bar the flow of the fluid in said 
heat dissipation duct, or any 1 term of 4 ] write-in [ optical ]. Invention of claim 6 is characterized by 
constituting said control board, said wire rod, and said flexible substrate so that a part or all may be 
covered with covering which does not bar the flow of the fluid in said heat dissipation duct. Invention of 
claim 7 is characterized by said control board, said wire rod, and said flexible substrate being stored by 
Mizouchi who prepared in the wall of said duct. 

[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which showed this invention to the 
drawing explains to a detail. Drawing 1 is the top view showing the internal configuration of the unit 
write-in [ optical ] concerning 1 operation gestalt of this invention, and drawing 2 is important section 
drawing of longitudinal section (transverse-plane drawing of longitudinal section). After the laser beam 
emitted from the semiconductor laser light source 101 carries out the sequential transparency of a 
collimator lens 102 and the cylindrical lens 103, the deviation scan of it is carried out by the polygon 
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mirror 104 rotated in the direction of an arrow head with a driving gear. The driving gear which carries 
out the rotation drive of the polygon mirror 104 mainly consists of a polygon motor 11 1 shown in 
drawing 2 , and t he drive circuit board 1 1 3 in which IC1 12 for a drive for driving this was mounted. The 
drive circuit board 1 13 is arranged on the inferior surface of tongue of the cushion member 1 17 of the 
base of the optical housing 1 14. A motor 1 1 1 and the drive circuit board 113 have another object 
structure, and the wire rod 1 20 grade connects with the motor 1 1 1, the drive circuit board 1 13 can be 
installed in the location of arbitration, and it is not necessary to necessarily install it in the optical 
housing 114. After that, further, on a photo conductor 107, a uniform scan is carried out and the laser 
beam in which the deviation scan was carried out by the polygon mirror 104 forms an electrostatic latent 
image, after penetrating correcting lens systems prepared on the horizontal-scanning optical path, such 
as the ftheta lens 105 and a lens 106. As for the optical path of a laser beam, and the arrow head in 
drawing, the straight line in drawing shows the polygon motor rotation direction and the write-in 
scanning direction. It was reflected by the mirror 108 for synchronous detection, incidence was carried 
out to the light-receiving side of the synchronous detection sensor 110 arranged in the location 
equivalent to the write-in location on a photo conductor after penetrating the cylinder lens 109 for 
synchronous detection, the synchronizing signal occurred, and a part of beam in which the deviation 
scan was carried out by the polygon mirror has taken the write-in timing to a photo conductor 107. 

These components are arranged in the predetermined location of the optical housing 114 interior. In this 
invention, a duct 1 15 is arranged in the lower part of the optical housing 114, and a cooling fan 1 16 is 
formed in that end or both ends, and the flow of air is compulsorily made in a duct 115, and it is 
considering as the configuration which cools exoergic components etc. by the flow of this air. 

[0009] Next, based on transverse-plane drawing of longitudinal section of drawing 2 „ the configuration 
of the 1st operation gestalt is explained in more detail. The motor substrate 1 19 which supports the 
motor 1 1 1 and these which carry out the rotation drive of the polygon mirror 104 and this is attached on 
the inner base of the optical housing 1 14, and adjoins the duct 115 prepared in the outsole side of the 
optical housing 1 14. It has prevented pinching the cushion member 117 etc. and air leaking from the 
clearance between both between the optical housing 114 and a duct 115. The cooling fan 1 16 is formed 
in the end of a duct 115, and air is sent in in the duct 1 15. In the motor substrate (control board of a 
polygon motor) 1 19 arranged in the optical housing 114, t he drive circuit board 1 13 in which IC1 12 for 
motorised arranged on the base of the cushion member 117 was carried is attached so that it may be 
constituted by another object and the field which mounted IC1 12 for motorised may turn to the bottom, 
namely, so that it may expose to the interior of a duct 115. Notching 1 15a is prepared in the duct 1 15 of 
the part which installs the drive circuit board 113, and the air which flows the inside of a duct 1 15 in 
IC1 12 for motorised has direct this slack composition. Thereby, heat can be efficiently radiated in the 
heat generated by IC1 12 for motorised. Next, the configuration of the 2nd operation gestalt is explained 
based on transverse-plane drawing of longitudinal section concerning the 2nd operation gestalt of 
drawing 3 . With this operation gestalt, the drive circuit board 1 13 in which IC1 12 for motorised was 
carried is installed in the interior of the duct 115 arranged under the optical housing 1 14 (lower part of a 
wall). A bis-stop, fitting, a snap fitting, etc. are used as an approach of installing the drive circuit board 
1 13 in duct 115 wall. The drive circuit board 113 and the motor substrate 119 are electrically connected 
with th e wire rod (electric wire) 1 20 ins erte d in in the hole w hich penetrates the base and the cushion 
me mber 11 7 of the optical housing 1 14, respectively. According to the cooling structure of this 
operation gestalt, heat can be more efficiently radiated in the heat generated by IC1 12 for motorised. 
[0010] Next, based on transverse-plane drawing of longitudinal section concerning the 3rd operation 
gestalt of drawing 4 , the configuration of the cooler style concerning the 3rd operation gestalt is 
explained. With this operation gestalt, the drive circuit board 1 13 in which IC1 12 for motorised was 
carried is installed in the interior of the duct 115 arranged under the optical housing 1 14. Moreover, a 
hole or notching 115a, 117a, and 1 1 4a is formed in some of ducts 1 1 5 of the bearing 1 1 8 of the polygon 
motor 1 1 1 to which it comes caudad, cushion members 117, and optical housing 114. The air in a duct 
115 can be directly touched now not only with IC1 12 for motorised but with the bearing 118 which 
generation of heat of a motor concentrates by existence of 115a, 1 17a, and 1 14a, such as these notching 
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that opens each other for free passage, and heat can be efficiently radiated in the heat generated in 
bearing 118. The drive circuit board 113 and the motor substrate 1 19 are electrically connected by the 
wire rod (cable) 120 inserted in in 115a, 117a, and 1 14a, such as notching. According to this operation 
gestalt, faults, such as generating of the abnormality image resulting from failure of machines, such as a 
motor lock which the oil of motor bearing etc. evaporates and is generated, and aggravation of the 
failure by the field of the polygon motor by the differential thermal expansion of a shaft and bearing, 
and generating of the abnormality image by a plastic lens carrying out heat deformation, are avoidable. 

In addition, a wire rod 120 may be replaced with a flexible substrate in the above 2nd and the 3rd 
operation gestalt. A flexible substrate has very thin thickness at about 0.1mm, and since two or more 
wire rods can be packed into one sheet, if the thickness direction is brought to a right angle to the flow 
of air, it will hardly become resistance of the flow of air. Therefore, it is hard coming to bar the flow of 
the air in a duct 115, and heat can be effectively radiated in other parts (fixing etc.). Moreover, by using 
a flexible substrate instead of a wire rod, it is collected into a compact and assembly nature becomes 
good. Moreover, drawing 5 is flank drawing of longitudinal section showing the deformation 
implementation gestalt of the 2nd operation gestalt shown in drawing 3 , and as shown in drawing 5 , it 
arranges the wire rod 120 (a flexible substrate is included) in accordance with the wall of a duct 115. 
According to this configuration, it is hard coming to bar the flow of the air in a duct 115, and heat can be 
effectively radiated in other parts (fixing etc.). In addition, the configuration which makes the wiring 
location of such a wire rod 120 the location in alignment with the wall of a duct 115 can be applied also 
about the 3rd operation gestalt shown in drawing 4 R> 4, and the effectiveness is equivalent to the 
effectiveness of the 2nd operation gestalt. In short, this operation gestalt is not limited to the wiring 
structure of illustration that what is necessary is just a wire rod and the configuration of it being the 
meaning installing a flexible substrate in the direction which does not bar the flow of the fluid in a heat 
dissipation duct, and fulfilling this meaning. 

[0011] Next, drawing 6 is an operation gestalt which has improved the wiring structure of drawing 3 
which extended the wire rod in the duct, drawing 4 , and the operation gestalt of drawing 5 , and he is 
trying to cover it with the wire rod 120 (for a flexible substrate to be included) in a duct 115, and the 
covering 122 of the configuration (for example, stream line) which cannot bar flow of air for the 
connector 121 projected from the drive circuit board 113 easily, as shown in drawing 6 . When this 
covering 122 is used, the flow of the air in a duct 115 becomes smooth, and heat dissipation 
effectiveness also becomes good. Next, drawing 7 is an operation gestalt which has improved the wiring 
structure of drawing 3 which extended the wire rod in the duct, drawing 4 , drawing 5 , and each 
operation gestalt of drawing 6 , and shows the example which has improved the operation gestalt of 
drawing 5 especially here. That is, as shown in drawing 7 , a wire rod and the slot 123 for flexible 
substrates are established in the wall of a duct 115, and a wire rod 120 and a flexible substrate are stored 
in the slot 123 for wire rods. The flow of the air in a duct 115 becomes smooth by this, and heat can be 
radiated more efficiently. By being formed in the duct wall in alignment with the wiring path of a wire 
rod 120 (flexible substrate a nd co vering 122 grade is included) in the necessary depth, carrying out 
fitting of the wire rod and embedding it, the slot 123 for wire rods reduces resistance of airstream, and it 
contributes in order to raise the cooling effectiveness over exoergic components. 

[ 0012 ] 

[Effect of the Invention] Without causing complication of a configuration, and e nlargement in the laser^ 
w rite-in equipment which held in the case t he optic of the driver IC which controls rotation of 
s emiconductor l a ser, a polarisc ope, and a polariscope, and others as mentioned above according to this 
invention, heat can be radiated outside, without making generation of heat from the driver IC and 
polygon motor on the drive circuit board remain in a case, and the unit write-in [ optical J which does 
not do a bad influence to optical system and electronic parts can be offered. That is, in the cooler style of 
the unit of claim 1 write-in [ optical ], since it was made for the substrate side equipped with electronic 
parts (IC etc.) and the fluid in the duct for cooling air ventilation to touch directly, heat can be radiated 
in the heat generated with electronic parts (IC etc.) more efficiently than before. Moreover, since the 
temperature rise in a case can be suppressed, faults, such as failure of the machine by electronic parts 
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breaking with heat and generating of the abnormality image by a plastic lens carrying out heat 
deformation, are avoidable. In the cooler style of the unit of claim 2 write-in [ optical ], since the control 
board of a polygon motor is installed in the heat dissipation duct which prepared the cooler style, heat 
can be radiated in the heat generated by IC etc. more efficiently than before. Moreover, since the 
temperature rise in a case can be suppressed, faults, 3uch as failure of the machine by electronic parts 
breaking with heat and generating of the abnormality image by a plastic lens carrying out heat 
deformation, are avoidable. In the cooler style of the unit of claim 3 write-in [ optical ], since the write- 
in unit is arranged so that the control board of a polygon motor may be installed in the heat dissipation 
duct which prepared the cooler style and the fluid in a heat dissipation duct can be directly touched also 
with polygon motor bearing, heat can be efficiently radiated in the heat generated in bearing. Therefore, 
faults, such as generating of the abnormality image resulting from failure of machines, such as a motor 
lock which the oil of bearing etc. evaporates and is generated, and aggravation of the failure by the field 
of the polygon motor by the differential thermal expansion of a shaft and bearing, and generating of the 
abnormality image by a plastic lens carrying out heat deformation, are avoidable. In the cooler style of 
the unit of claims 4-7 write-in [ optical ], since it is hard coming to bar the flow of the air in a duct and 
windage loss does not become large, heat can be efficiently radiated in other parts (fixing etc.). 
Moreover, by using a flexible substrate instead of a wire rod, it is collected into a compact and assembly 
nature becomes good. 

[Translation done.] 
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